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ABSTRACT 

In  this  paper  we  introduce  the  concepts  of  a right  weakly  regular  Ternary  L-semiring  and  a fully  prime  right 
Ternary  T -semiring. 
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INTRODUCTION 

The  notion  of  ternary  T-Semiring  has  been  introduced  by  D.  Madhusudhana  Rao  and  M.  Sajani  Lavanya  [5]  in  the 
year  2015.  The  notion  of  Strongly  prime  ring  has  been  introduced  by  Handelman  and  Lawrence  [3],  The  notion  of  Ternary 
Semiring  was  introduced  by  T.  K.  Dutta  and  S.  Kar  [1]  in  the  year  2003  as  a natural  generalization  of  ternary  ring  which 
was  introduced  by  W.  G.  Lister  [4]  in  1971.  The  earlier  works  of  D.  Madhusudhana  Rao  and  M.  Sajani  Lavanya  on 
Ternary  T-Semiring  may  be  found  in  [5,  6,  7,  8],  In  2007,  T.  K.  Dutta  and  M.  L.  Das  [2]  introduced  and  studied  right 
strongly  prime  Semiring. 

2.  PRELIMINARIES 

• Definition  2.1[5]:  Let  T and  I be  two  additive  commutative  semigroups.  T is  said  to  be  a Ternary  T-Semiring  if 
there  exist  a mapping  from  T xTx  T xTx  T to  T which  maps  ( Aj , CC,  X2,  J3,  X3)  — ^X\CCX2f3x2 ] satisfying  the 
conditions: 

i)  [[aab/?c]ydde]  = [aa\b/?cyd\fie]  = [aab/3[cydd>e]\ 

ii) [(o  + b)ac/?d ] = [ aac/ld ] + [bacjUtt] 

iii)  [a  a (b  + c)fid\  = [aab/?d]  + [aarc/?d] 

iv)  [aab/^c  + d)]  = [aab/?c]  + [aab/?d]  for  all  a,  b,  c,  dE  T and  a,  /?,  y,  <fE  T. 

Obviously,  every  ternary  semiring  T is  a ternary  T-semiring.  Let  T be  a ternary  semiring  and  T be  a commutative 
ternary  semigroup.  Define  a mapping  T xTx  T xTx  T — > T by  aab/Sc  = abc  for  all  a,  b,  c E T and  a,  /SET.  Then  T is  a 
ternary  T-semiring. 
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• Definition  2.2[5]:  An  element  Oof  a ternary  F -semiring  T is  said  to  be  an  absorbing  zero  of  T provided  0 + x = x 

= x + Oand  Oaajffb  = aaOfib  = aabfft)  = 0 V a,  b,  x G T and  a,  /SE F. 

• Definition  2.3[5]  : A ternary  F-semiring  T is  said  to  be  commutative  ternary  T-semiring  provided  a 17; Fr  = 

7>FcFa  = cYaYb  = bVaVc  = cl  7;1  a = aTcl  7;for  all  a,  b,  c £ T. 

• Definition  2.4[5]:  A non-empty  subset  S of  a ternary  F-semiring  T is  a ternary  sub  r-semiring  if  and  only  if  S + 
S £ S and  SrSFS  £ S. 

• Definition  2.5[5]:  A nonempty  subset  A of  a ternary  F -semiring  T is  a left  ternary  r-ideal  of  T if  and  only  if  A is 
additive  sub  semigroup  of  T and  TFTrA  £ A. 

• Definition  2.6[5]:  A nonempty  subset  of  A of  a ternary  F-semiring  T is  a lateral  ternary  r-ideal  of  T if  and  only 
if  A is  additive  sub  semigroup  of  T and  TFAFT  £ A. 

• Definition  2.7[5]:  A nonempty  subset  A of  a ternary  F-semiring  T is  a right  ternary  r-ideal  of  T if  and  only  if  A 
is  additive  sub  semigroup  of  T and  AFTFT  £ A. 

• Definition  2.8[5]:  A nonempty  subset  A of  a ternary  F-semiring  T is  a ternary  r-ideal  of  T if  and  only  if  it  is  left 
ternary  F -ideal,  lateral  ternary  F -ideal  and  right  ternary  F -ideal  of  T. 

3.  PRIME  RIGHT  TERNARY  T-IDEAL 

• Definition  3.1:  A right  ternary  F-ideal  P of  ternary  F-semiring  T is  said  to  be  a prime  right  ternary  r-ideal 
provided  ArBFC  £ P implies  A £ P or  B £ P or  C £ P,  for  any  right  ternary  I'-idcals  A,  B and  C of  T. 

• Theorem  3.2:  A right  ternary  r -ideal  P of  ternary  T-semiring  T is  a prime  right  ternary  T -ideal  of  T if  and 
only  if  arTr&nTc  £ P implies  a 6 P or  b 6 P or  c E P,  for  any  a,  b,  c £ T. 

Proof:  Suppose  that  P is  a prime  right  ternary  F-ideal  of  T.  Let  wi  l l TTTTc  £ P,  for  a,  b,  c £ T.  Then 
«1  Tl  Tl  7;  I I I Tl  V I FI  T £ P =>  f«l  I I T’)I  YA1  TT  T )Fff  I TT  F)  £ P.  By  aFTFT,  b\  Tl  T and  cFTFT  are  right  ternary  F- 
ideals  of  T and  P is  a prime  right  ternary  F-ideal,  aFTFT  £ P or  /;1TFT  £ P or  cFTFT  £ P.  Therefore,  a £ P or  /;  £ P or  c 
e P. 

Conversely,  assume  the  given  statement  holds.  Let  A,  B and  C be  any  three  right  ternary  F-ideal  of  T such  that 
AFBFC  £ P.  If  A £ P,  then  the  result  holds.  Suppose  that  ASP.  Hence,  there  exists  an  element  a E A such  that  a ? P.  For 
any  b £ B,  and  c E C,  a\  Tl  7?TTTc  = (al  r|  )l  7;I  TI  V £ AFBFC  £ P.  Therefore,  by  the  assumption  b E P or  c E P implies  B 
£ P or  C £ P.  Therefore,  P is  a prime  right  ternary  F-ideal  of  T. 

• Definition  3.3:  A right  ternary  F-ideal  P of  ternary  T-semiring  T is  said  to  be  a semiprime  right  ternary  r-ideal 
Provided  AFAFA  £ P implies  A £ P,  for  any  right  ternary  F-ideal  A of  T. 

Obviously,  every  prime  right  ternary  F -ideal  in  T is  a semiprime  right  ternary  F -ideal. 

• Theorem  3.4:  A right  ternary  Y -ideal  P of  a ternary  T-semiring  T is  a semiprime  right  ternary  T-ideal  of  T 
if  and  only  if  arTTaTTTa  £ P implies  a E P,  for  any  a E T. 
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Proof:  Suppose  that  P is  a semiprime  right  ternary  F-ideal  of  T.  Let  aYTYaYTYa  £ P,  for 

a E T.  Then,  aTTTTTflTTTTTflTTTT  £ P =>  (flrTrT)r(arTrT)r(aTTrT)  £ P.  By  u\  'I  I T is  a right  ternary  T-ideal  of 
ternary  T-semiring  T and  P is  a semiprime  right  ternary  T-ideal,  c/l  11  I £ P.  Then  a E P. 

Conversely,  assume  given  statement  holds.  Let  A be  any  right  ternary  T-ideal  of  ternary  T-semiring  T such  that 
ATATA  £ P.  For  any  a E A,  a\  I I «I  TI  a = (a\  T)T(«]  I ) I V/  £ ATATA  £ P.  Therefore,  by  assumption  a E P implies  A £ 
P.  Hence  P is  a semiprime  right  ternary  T-ideal  of  T. 

Theorem  3.5:  If  P is  a prime  right  ternary  T-ideal  of  ternary  T-semiring  T,  then  (P:a)  = {xeT:  a!7Tx  £ 
P}  is  also  a prime  right  ternary  T-ideal  of  T for  any,  a E TAP,  t eT. 

Proof.  Let  P be  a prime  right  ternary  T-ideal  of  ternary  T-semiring  T and  (P  : a)  = { x E T : aTrTx  £ P }.  Let  x,  y E 
(P  : a).  Therefore,  aFtYx  £ P,  al'tYy  £ P.  aTfT(x  + y)  = aFtYx  + aFtYy  £ P implies  x + y E (P  : a).  Let  x E (P  : a),  t,  s G ! 
and  a,  /S E T.  Then,  aY(xat$s)  £ aT(xTfT.s)  = (a/xTt)/s  = (a FT rjTv  £ P gives  xat  E (P  : a).  This  shows  (P  : a)  is  a right 
ternary  T -ideal.  To  show  (P  : a)  is  a prime  right  ternary  T -ideal,  let  A,  B and  C be  any  three  right  ternary  T -ideals  of  T such 
that  ATBTC  £ (P  : a).  Then,  a\  /?I  (AI  BTC)  £ P.  aYb\  A,  aYb\  B and  aYbYC  are  right  ternary  T-ideals  of  T. 
(aYb\  A)Y(a]  b]  B)Y(a]  b]  C)  £ aYbYA  TBTC  = aYbY(AYBYC)  £ P.  As  P is  a prime  right  ternary  T-ideal  of  T,  a 17? I A £ 
P or  aYbYB  or  aYbYC  £ P.  Therefore,  A £ (P  : a)  or  B £ (P  : a)  or  C £ (P  : a),  which  shows  that  (P  : a)  is  a prime  right 
ternary  T -ideal  of  T. 

Lemma  3.6:  Every  prime  right  ternary  T-ideal  A of  a ternary  T-semiring  T is  Semiprime  right  ternary  T- 
ideal  of  T. 

Proof : Suppose  that  A is  a prime  right  ternary  T-ideal  of  a ternary  T-semiring  T.  Let  X be  a right  ternary  T-ideal 
of  T such  that  XTXTX  £ A.  Since  A is  prime,  X £ A.  Hence  A is  Semiprime  right  ternary  T-ideal  of  T. 

The  following  example  will  show  that  there  exist  semi-prime  ternary  T -ideal  that  are  not  prime  ternary  T -ideal. 

Example  3.7:  A set  Z+of  non-negative  integers  and  Z+  = T is  ternary  T-semiring. 

Let  < 6 > denote  the  ternary  T-ideal  generated  by  6 E Z+  and  P = < 12>isa  ternary  T-ideal  generated  by  12  £ Z+ 

For  1 EZ+it  follows  that  < 6 > = {6 an. : n £ Z+,  aE  T}. 

Since  2 £ < 6 >,  3 (£  < 6 > and  2 .4. 2. 5. 3 = 240  £ < 6 >.  It  is  clear  that  < 6 > is  not  prime. 

The  only  prime  ternary  T-ideals  in  Z+that  contains  < 6 > are  < 2 >,  < 3 > and  {0}  U {x  E Z+  : x > 1}.  Since  < 2 > 
n <3>  n {x  E Z+  : x > 1 } £ < 6 >.  It  follows  that  <6>  = a/<6>.  Therefore  < 6 > is  semi-prime. 

Definition  3.8:  A right  ternary  T-ideal  P of  T is  said  to  be  an  irreducible  right  ternary  F-ideal  provided  AflBTIC 

= P implies  A = P or  B = P or  C = P,  for  any  right  ternary  T -ideals  A,  B and  C of  T. 

Definition  3.9:  A right  ternary  T-ideal  P of  T is  said  to  be  a strongly  irreducible  right  ternary  F-ideal  if  AflBTIC 

£ P implies  A £ P or  B £ P or  C £ P,  for  any  right  ternary  T -ideals  A,  B and  C of  T. 

The  necessary  condition  for  a right  ternary  T-ideal  to  be  prime  is  given  in  the  following  theorem. 

Theorem  3.10:  Every  semiprime  and  strongly  irreducible  right  ternary  T-ideal  is  a prime  right  ternary  T- 
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ideal  of  ternary  T-semiring  T. 

Proof  : Let  P be  a strongly  irreducible  and  a semiprime  right  ternary  T -ideal  of  ternary  T-semiring  T.  For  any  right 
ternary  r -ideals  A,  B and  C of  T,  (AFBrC)  £ P.  AflBflC  is  a right  ternary  T-ideal  of  T.  Hence  (AnBnC)r(AnBflC)  £ 
AflBflC  £ P.  By  P is  a semiprime  right  ternary  T-ideal,  AflBflC  £ P.  Therefore,  A £ P or  B £ P or  C £ P,  since  P is  a 
strongly  irreducible  right  ternary  T -ideal.  Thus  P is  a prime  right  ternary  T -ideal  of  T. 

Definition  3.11  A proper  ternary  T -ideal  M of  ternary  T-semiring  T is  said  to  be  a maximal  ternary  f-ideal 
provided  there  does  not  exist  any  other  proper  ternary  T -ideal  of  T containing  M properly. 

Theorem  3.12:  Any  maximal  right  ternary  T-ideal  of  ternary  T-semiring  T is  a prime  right  ternary  T-ideal. 

Proof:  Let  M be  any  maximal  ternary  T-ideal  of  T.  To  show  that  M is  a prime  let  al  Tf  /TC  £ M.  Suppose  that  a 
£ M.  f/LIT'l  is  a right  ternary  T -ideal  of  T which  contains  an  element  a.  By  M is  a maximal  right  ternary  V -ideal,  M + 
af'lT'l  = T.  As  1 £ S,  1 = m + ^ aaixj/3i \yj . Then,  1 ab/Sc  = mab/3c  + ( 'J'iaa,xjfiiyl  )ab/3c  £ M + will  hYc  £ M. 

Therefore,  b,  c EM.  This  shows  that  M is  a prime  ternary  f -ideal. 

Theorem  3.13:  If  R is  a right  ternary  T-ideal  of  ternary  T-semiring  T and  a is  a nonzero  element  of  T such 
that  a £ R,  then  there  exists  an  irreducible  right  ternary  T-ideal  P of  T such  that  R £ P and  a £ P. 

Proof:  Let  B be  the  family  of  all  right  ternary  T -ideals  of  S containing  I and  not  containing  an  element  a.  Then  B 
is  nonempty  as  R £ B.  This  family  of  all  right  ternary  T -ideals  of  T forms  a partially  ordered  set  under  the  inclusion  of  sets. 
Hence,  by  Zorn’s  lemma  there  exists  a maximal  right  ternary  T-ideals  P in  B.  Therefore,  R £ P and  a £ P.  Now,  to  show 
that  P is  an  irreducible  right  ternary  T -ideal  of  T let  A,  B and  C be  any  three  right  ternary  T -ideals  of  T such  that  AflBflC  = 
P.  Suppose  that  A,  B and  C are  contained  in  P properly.  Since  P is  a maximal  right  ternary  T -ideal  in  B,  we  get  a E A,  a E 
B and  a E C.  Therefore,  a E AflBflC  = P which  is  an  absurd.  Thus,  either  A = P or  B = P or  C = P.  Therefore,  P is  an 
irreducible  right  ternary  T -ideal  of  T. 

Theorem  3.14:  Any  proper  right  T-ideal  of  T is  the  intersection  of  irreducible  right  T-ideal  of  T which 
contain  it. 

Proof  Let  R be  any  proper  ternary  T-ideal  of  T and  {X:/I  £ A}be  a family  of  irreducible  right  ternary  T-ideals  of 
T which  contain  R,  where  A denotes  the  indexed  set.  Then  clearly  R £fl:  X:.  To  show  that  flIXI  £ R.  Suppose  that  fl rX r c 
R.  Therefore,  there  is  an  element  a £fl|X|  such  that  n?R.  Then  by  theorem  3.13,  there  exists  an  irreducible  ternary  T -ideal 
P such  that  R £ P and  a £ P.  This  establishes  the  existence  of  irreducible  right  ternary  T -ideal  P such  that  a £ P and  R £ P. 
Therefore,  a (£  flIXI  for  every  a (£  R.  Hence,  by  the  contrapositive  method  flIXI  £ R.  Therefore  flIXI  = R. 

4.  RIGHT  WEAKLY  REGULAR  TERNARY  r- SEMIRING 

Definition  4.1:  A ternary  T-semiring  T is  said  to  be  right  weakly  regular  if  a E (wl  TTTiric/I  TTT)  T(a\  ITT),  for 
any  a £ T. 

In  the  following  theorems  we  characterize  for  a right  weakly  regular  ternary  T -semiring. 

Theorem  4.2:  In  the  ternary  T-semiring  T,  the  following  statements  are  equivalent. 
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(1)  T is  right  weakly  regular. 

(2)  RrRrR  = R,  for  each  right  ternary  T-ideal  R of  T. 

(3)  Rfll  = Rnri,  for  any  right  ternary  T-ideal  R and  ternary  T-ideal  I of  T. 

Proof:  (1)  =>  (2)  Suppose  that  T is  right  weakly  regular. 

For  any  right  ternary  T-ideal  R of  T,  RTRrR  £ RTTTT  £ R. 

Conversely,  let  a £ R.  As  T is  right  weakly  regular,  a £ (arTrT)r(aTTrT)r(arTFT). 

Then  a £ (aTTTT)r(arTTT)T(aTTTT)  £ (RrTIT)r (RrTrT)r(RrTIT)  £ RTRrR. 

Thus,  RrRrR  = R,  for  each  right  ternary  T -ideal  R of  T. 

(2)  =>  (1)  Suppose  that  RrRrR  = R,  for  each  right  ternary  Y -ideal  R of  T.  For  any  a £ T,  a £ c/LITT  and  al  ITT  is 
a right  ternary  T -ideal  of  T. 

Therefore,  a £ (al  TTT)T(«]  TTT)T(aI  ITT),  which  shows  that  T is  right  weakly  regular. 

(2)  =>  (3)  Let  R be  a right  ternary  T-ideal  and  I be  a ternary  Y -ideal  of  T.  Then  Rfllfll  is  a right  ternary  Y -ideal  of 
T.  By  assumption  (Rni)F(Rni)n(  Rfll)  £ RFin. 

Clearly,  RTIYI  £ R and  RTITI  £ I.  Therefore,  RTITI  £ Rfll.  Thus  we  get  Rfll  = RFin. 

(3)  =>  (2)  Let  R be  a right  ternary  T -ideal  of  T and  (R)  be  a ternary  T -ideal  generated  by  R.  Then  we  write  (R)  = 
TTTrRTTrT.  By  assumption  Rn(R)FI(R)  = RT(R)  T(R). 

Then,  R = RnTFTrRrTrTiriTFTrRTTrT)  = (RrTrT)r(RrTrrnTT)r(RrTTT) 

= (RTTrT)r(RFTrT)r(RrTrT)  £ RTRTR  = R.  Therefore,  RTRTR  = R. 

Theorem  4.3:  A ternary  F-semiring  T is  right  weakly  regular  if  and  only  if  every  right  ternary  T-ideal  of  T 
is  semiprime. 

Proof:  Suppose  that  T is  right  weakly  regular.  Let  R be  a right  ternary  T-ideal  of  T such  that  AT  AT  A £ R,  for  any 
right  ternary  T-ideal  A of  T.  A = ATATA  as  T is  right  weakly  regular.  Therefore,  A £ R.  Hence  R is  a semiprime  right 
ternary  T -ideal  of  T. 

Conversely,  suppose  that  every  right  ternary  T-ideal  of  T is  semiprime.  Let  R be  right  ternary  T-ideal  of  T. 
RTRTR  is  also  a right  ternary  T -ideal  of  T.  By  assumption  RTRTR  is  a semiprime  right  ternary  T -ideal  of  T.  RTRTR  £ 
R1  RTR  implies  R £ RTRTR.  Therefore,  RTRTR  = R.  Hence,  T is  right  weakly  regular. 

Theorem  4.4:  If  ternary  T-semiring  T is  right  weakly  regular,  then  a ternary  T-ideal  P of  T is  prime  if  and 
only  if  P is  irreducible. 

Proof:  Let  T be  a right  weakly  regular  ternary  T -semiring  and  P be  a ternary  T -ideal  of  T.  If  P is  a prime  ternary 
T-ideal  of  T,  then  clearly  P is  an  irreducible  ternary  T-ideal.  Suppose  that  P is  an  irreducible  ternary  T-ideal  of  T.  To  show 
P is  a prime  ternary  T-ideal,  let  A,  B and  C be  any  three  ternary  T-ideals  of  T such  that  ATBTC  £ P.  Then,  by  Theorem 
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4.2,  we  have  AflBflC  £ P.  Therefore,  (AflBflQ+P  = P.  But  LT  lattice  of  all  ternary  T-ideals  of  T being  distributive  (A  + 
P)n(B  + P)fl(A  + C)  = P.  As  P is  an  irreducible  ternary  T-ideal,  A+P  = P or  B+P  = P or  A + C = P.  Then  A £ P or  B £ P 
or  C £ P.  Therefore,  P is  a prime  ternary  T -ideal  of  T. 

Now  we  define  a fully  prime  right  ternary  T -semiring  and  a fully  semiprime  right  ternary  T -semiring. 

Definition  4.5:  A ternary  T-semiring  T is  said  to  be  a fully  prime  right  ternary  r-semiring  provided  all  right 
ternary  V -ideals  of  T are  prime  right  ternary  T -ideals. 

Definition  4.6:  A ternary  T -semiring  T is  said  to  be  a fully  semiprime  right  ternary  r-semiring  if  all  right  ternary 
T -ideals  of  T are  semiprime  right  ternary  Y -ideals. 

The  relation  between  a fully  prime  right  ternary  T-semiring  and  a right  weakly  regular  ternary  T-semiring  is 
furnished  in  the  following  theorems. 

Theorem  4.7:  If  a ternary  T-semiring  T is  a fully  prime  right  ternary  T-semiring,  then  T is  right  weakly 
regular  and  the  set  of  ternary  T-ideals  of  T is  totally  ordered. 

Proof:  Let  T be  a fully  prime  right  ternary  T-semiring.  Therefore,  every  right  ternary  r -ideal  of  T is  a prime  right 
ternary  T -ideal.  But  every  prime  right  ternary  T-ideal  is  a semiprime  right  ternary  Y -ideal.  Hence,  by  theorem  4.3,  T is 
right  weakly  regular.  Let  A,  B and  C be  any  three  ternary  T -ideals  of  T.  Then  AflBflC  is  a right  ternary  T -ideal  of  T.  By 
hypothesis  AflBflC  is  a prime  right  ternary  T-ideal  of  T.  ATBTC  £ AflBflC  implies  A £ AflBflC  or  B £ AflBflC  or  C 
£ AflBflC.  Therefore,  AflBflC  = A or  AflBflC  = B or  AflBflC  = C.  Thus  we  get  either  A £ B,  C or  B £ A,  C or  C £ A, 
B.  Hence,  the  set  of  ternary  T-ideals  of  T is  totally  ordered. 

Theorem  4.8:  If  a ternary  T-semiring  T is  right  weakly  regular  and  the  set  of  ternary  T-ideals  of  T is  totally 
ordered,  then  T is  a fully  prime  right  ternary  T -semiring. 

Proof:  Let  T be  a right  weakly  regular  ternary  T-semiring  and  the  set  of  ternary  Y -ideals  of  T is  totally  ordered.  To 
show  that  T is  a fully  prime  right  ternary  T-semiring,  let  P be  any  right  ternary  T -ideal  of  T.  To  prove  P is  a prime  right 
ternary  Y -ideal  of  T,  let  A,  B and  C be  any  three  ternary  Y -ideals  of  T such  that  AI  BTC  £ P.  By  assumption,  either  A £ B, 
C or  B £ A,  C or  C £ A,  B and  ArArA  = A,  BrBTB  = B and  CrcrC  = C.  We  consider  A £ B,  C.  Then,  A = ArArA  £ 
Al  BTC  £ P.  Therefore,  P is  a prime  right  ternary  T -ideal  of  T.  Hence,  T is  a fully  prime  right  ternary  T-semiring. 

Definition  4.9:  An  element  a of  a ternary  r-semiring.  T is  said  to  be  regular  if  there  exist  x,  y £ T and  a,  f,  y SE 
T such  that  aax/SayySa  = a. 

Definition  4,10:  A ternary  Y -semigroup  T is  said  to  be  regular  ternary  T-semiring  provided  every  element  is 

regular. 

Note  4.11:  A ternary  T-semiring  is  said  to  be  regular  if  a £ al  Tfc/nTa,  for  any  a £ T. 

Note  4.12:  In  general,  the  family  of  regular  ternary  T-semirings  forms  a proper  subclass  of  the  family  of  right 
weakly  regular  ternary  T-semirings.  But  if  T is  a commutative  ternary  T-semiring,  then  T is  regular  ternary  T-semiring  if 
and  only  if  T is  right  weakly  regular  ternary  T -semiring. 
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Theorem  4.13:  If  T is  a commutative  ternary  T-semiring,  then  T is  regular  if  and  only  if  T is  right  weakly 

regular. 

Proof:  Let  T be  a commutative  ternary  T -semiring.  Suppose  that  T is  a right  weakly  regular  ternary  L -semiring. 
Therefore,  for  any  a £ T,  a £ («nTT)T(a]  TTT)  Harm  ). 

a £ (arTrT)r(flTTrT)  Hal  ITT)  £ aTTTaTTTa.  Therefore,  T is  a regular  ternary  T-semiring.  Conversely,  suppose  T is  a 
regular  ternary  T-semiring.  Let  a £ T.  Hence,  a £ «1  T1  c/T'ITa.  Then,  a £ aTTTaTTTa  £ (r/1  TTT)T(aTTTT)  T(al  TTT). 
This  shows  that  T is  a right  weakly  regular  ternary  T -semiring. 

Theorem  4.14:  Each  ternary  T-ideal  of  a right  weakly  regular  ternary  T-semiring  T is  a right  weakly 
regular  (as  a ternary  T-semiring). 

Proof:  Let  R be  any  ternary  T -ideal  of  a right  weakly  regular  ternary  T -semiring  T.  Hence  R itself  is  a ternary  sub- 
T-semiring  of  T.  For  any  element  a £ R,  oTRTR  is  a right  ternary  T-ideal  of  T.  T is  a right  weakly  regular  ternary  T- 
semiring  implies  a £ (al  TTT)T(al  'ITT)  T(al  'ITT)  and  (arRrR)r(arRrR)r(aTRrR)  = aTRTR.  Hence  we  have,  a £ 

(arrmnarrmnaiTm  = ar(TnTarTmr(anTT)  £ ar(TTRTTrR)  £ uTrtr  = (aTRrR)r(arRrR)r(arRTR). 

Therefore,  a £ (a  I RTR)T(al  RTR)T(aTRTR)  implies  R is  itself  a right  weakly  regular  ternary  T-semiring. 

Bi-ternary  T-ideals  of  a ternary  T-semiring  are  defined  by  Sajani  Lavanya,  Madhusudhana  Rao  and  Syam  Julius 
Rajendra  in  [7]  as  follows: 

Definition  4.15:  A ternary  T-subsemiring  B of  a ternary  T-semiring  T is  called  a bi-ternary  T-ideal  of  T if 
BTTTB  TTB£B. 

Theorem  4.16:  T is  right  weakly  regular  if  and  only  if  Bfllfll  £ BTITI,  for  any  bi-ideal  B and  an  ideal  I of 
T. 

Proof.  Suppose  that  T is  a right  weakly  regular  ternary  T-semiring.  Let  B be  a bi-ternary  T-ideal  and  I be  a 
ternary  T-ideal  of  T.  Let  a £ Bfllfll.  Therefore,  a £ (al TTT)T(alTTT)  T(aTTTT),  since  T is  a right  weakly  regular.  Then 

a £ (arrmnarrm  narrm  £ (arTTT)r(arTrT)r(arTrT)rTrT  £ (btttb rTrB)r(TrirTTTrTri)  £ Brin. 

Therefore,  Bnifll  £ BTITI. 

Conversely,  suppose  that  Bfllfll  £ BTITI,  for  any  bi-  ternary  T-ideal  B and  a ternary  T-ideal  I of  T.  Let  R be  a 
right  ternary  T-ideal  of  T.  Then  R itself  a bi-  ternary  T-ideal  of  T.  By  assumption  R = RT(TrTrRrTrT)r(TrTrRrTTT)  = 

(RTTrT)r(RrTrTrTrT)r(RTTrT) 

= (RTTrT)r(RTTrT)r(RrTrT)  £ RrRrR  = R.  Therefore,  R = RTRTR.  Then  by  Theorem  4.2,  T is  a right 
weakly  regular  ternary  F -semiring. 

Theorem  4.17:  A ternary  T-semiring  T is  right  weakly  regular  if  and  only  if  BfllflR  £ BTITR,  for  any  bi- 
ternary T-ideal  B,  a ternary  T-ideal  I and  a right  ternary  T-ideal  R of  T. 

Proof:  Suppose  that  T is  a right  weakly  regular  ternary  T-semiring.  Let  B be  a bi-ternary  T-ideal,  I be  a ternary  T- 
ideal  and  R be  a right  ternary  T-ideal  of  T.  Let  a £ B fll  HR.  Therefore,  a £ (alTTT)T(aTTTT)  T(aTTTT),  since  T is  a 
right  weakly  regular. 
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Then  a £ (aTTTT)T(arTTT)r(arTTT)  £ (arTrT)r(aTTrT)r(arTrT)rTrT 

£ Br(TrTnrTrT)r(RrTrT)  £ BrirR.  Therefore,  B H I n R £ BTITR. 

Conversely,  suppose  B fl  I fl  R £ BTITR,  for  any  bi-ternary  T -ideal  B and  a ternary  T -ideal  I and  a right  ternary 
T -ideal  R of  T.  For  a right  ternary  T -ideal  R of  T,  R itself  being  a bi-  ternary  T -ideal  and  T itself  is  being  a ternary  T -ideal 
of  T.  By  assumption  ROT  HR  £ RTTTR  = (RTT)TR  £ RTRTR.  Therefore,  R £ RTRTR.  Therefore,  R = RTRTR.  Then, 
by  Theorem  4.2,  T is  a right  weakly  regular  ternary  T-semiring. 

5.  RIGHT  PURE  TERNARY  T-IDEALS 

In  this  section  we  define  a right  pure  ternary  T-ideal  of  a ternary  T-semiring  T and  furnish  some  of  its 
characterizations . 

Definition  5.1:  Let  T be  a ternary  T -semiring.  A ternary  T - ideal  A of  T is  said  to  be  right  pure  ternary  T-ideal  if 

n 

for  each  x £,4  there  exist  y„  z,,  £ A,  ah  f?t  £ T where  i £A  such  that  x — ^ XCCiyij3iZi  ■ Similarly,  we  define  one-sided 

i= 1 

right  pure  ternary  T-ideals. 

Note  5.2:  A ternary  T-  ideal  A of  ternary  T-semiring  T is  said  to  be  a right  pure  ternary  T-  ideal  if  for  any  x £ A,  x 
£ xFATA. 

Theorem  5.3:  A ternary  T-  ideal  I of  T is  right  pure  if  and  only  if  Rfll  = RTITI,  for  any  right  ternary  T- 
ideal  R of  T. 

Proof:  Let  I be  a right  pure  ternary  T-  ideal  and  R be  a right  ternary  T-  ideal  of  T.  Then  clearly  RTin  £ R fl  I. 
Now  let  a £ R fl  I,  gives  a £ R and  a £ I.  As  I is  a right  pure  ternary  T - ideal,  a £ aTITI  £ RTITI.  This  gives  R fl  I £ 
RTITI.  By  combining  both  inclusions  we  get  Rfll  = RTITI. 

Conversely,  suppose  Rfll  = RTITI,  for  a right  ternary  T - ideal  R and  a ternary  T - ideal  I of  T.  Let  I be  a ternary  T - 
ideal  of  T and  a £ I.  (a)r  denotes  the  right  ternary  T - ideal  generated  by  a and  given  by  (a)r  = Nofl+aTITI,  where  N0  is  a set 
of  non-negative  integers.  Then,  a £ (a)rTiri  = (N0a  + aTIT^TITI  £ aTITI.  Therefore,  I is  a right  pure  ternary  T-  ideal  of  T. 

Theorem  5.4:  The  intersection  of  right  pure  ternary  T-  ideals  of  ternary  T-semiring  T is  a right  pure 
ternary  T-  ideal  of  T. 

Proof:  Let  A and  B be  right  pure  ternary  T - ideals  of  T.  Then  for  any  right  ternary  T - ideal  R of  T we  have,  R fl  A 
= RTATA  and  R 0 B = RTBTB  by  theorem  5.2,  We  consider  RD(AnB)  = (RflA)nB  = (RTATA)nB  = (RTATA^BTB  = 
RT(ArA)r(BTB)  = RT(ATB)  = RT(AnB).  Therefore,  AflB  is  a right  pure  ternary  T-  ideal  of  T. 

We  characterize  right  weakly  regular  ternary  T-semiring  in  terms  of  right  pure  ternary  T-  ideals  in  the  following 

theorem. 

Theorem  5.5:  A ternary  T-semiring  T is  right  weakly  regular  if  and  only  if  any  ternary  T-  ideal  of  T is  right 

pure. 


Index  Copernicus  Value:  3.0  - Articles  can  be  sent  to  editor@iinpactjournaIs.us 


On  Right  Ternary  T-ideals  of  Ternary  T-semiring 


115 


Proof:  Suppose  that  T is  a right  weakly  regular  ternary  F-semiring.  Let  I be  a ternary  L-  ideal  and  R be  a right 
ternary  L-  ideal  of  T.  Then  by  Theorem  4.2,  Rfll  = RTITI.  Therefore,  a ternary  T-  ideal  I of  T is  right  pure  by  theorem  5.3. 

Conversely,  suppose  that  any  ternary  T-  ideal  of  T is  right  pure.  Then,  from  theorem  5.3  and  Theorem  4.2  we  get 
T is  a right  weakly  regular  ternary  T -semiring. 

CONCLUSIONS 

In  this  paper,  efforts  are  made  to  introduce  and  characterize  a right  weakly  regular  ternary  T -semiring  and  a fully 
prime  right  ternary  T-semiring. 
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